Effect of in vivo rapamycin treatment on de novo T-cell development in relation to induction of autoimmune-like immunopathology in the rat.
Cyclosporine (CsA) and FK506 are structurally unrelated immunosuppressants, but function in similar ways. FK506 and rapamycin (RAPA), on the other hand, have structural similarities, but act by different mechanisms to yield immunosuppression. Besides their immunosuppressive action, CsA and FK506 are known to interfere with T-cell development. CsA treatment after lethal X-irradiation and syngeneic bone marrow transplantation results in autoimmune disease, which is referred to as CsA-induced autoimmunity. In this study, we examined the effect of RAPA on T-cell development by flow cytometry and immunohistochemistry in female Lewis and Brown Norway rats. Irradiation and syngeneic bone marrow transplantation were performed before a 4-week course of RAPA administration to determine de novo T-cell development in relation to possible autoimmune phenomena. RAPA interfered with the maturation of thymocytes to the CD4+CD8+ DP stage, which resulted in a relative increase in TCRalphabeta(-) immature thymocytes, localized in a rim along the outer cortex. The thymus of RAPA-treated animals had a thinner cortex, leading to stronger thymic atrophy. In the periphery, only a few T cells were observed at the end of RAPA treatment. In the Lewis rat, a normal CD4/CD8 T-cell ratio and an increased Th1/Th2 ratio was observed within the T-cell population. Six weeks after cessation of RAPA therapy, the T-cell compartment was restored to normal, with respect to number and phenotype. In Brown Norway rats, however, T-cell areas were barely detectable at the end of RAPA treatment. The CD4/CD8 T-cell ratio was decreased as a result of a lower number of CD4 T cells; the Th1/Th2 ratio was increased but Th2 remained higher. Similar to Lewis rats, the situation was almost normalized 6 weeks after cessation of RAPA administration. However, Brown Norway rats, in contrast to Lewis rats, showed T-cell infiltration and concomitant induction of MHC class II in the submandibular salivary gland, as well as insulitis, in the pancreas. Possible relationships to Sjogren's disease and diabetes remain to be established.